In the claims 

1 Amend claims 1-40 where indicated. 

2 1 . (Withdrawn) A magnetic head assembly, which has an air bearing surface (ABS), 

3 comprising: 

4 a spin valve sensor, nonmagnetic first and second read gap layers, a ferromagnetic first 

5 shield layer and a ferromagnetic first pole piece layer; 

6 the spin valve sensor being located between the first and second read gap layers and the 

7 first and second read gap layers being located between the first shield layer and the first pole piece 

8 layer; 

9 the spin valve sensor having a pinned layer which has a magnetic moment that is pinned 

10 by a pinning layer in a direction perpendicular to the ABS; 

1 1 a ferromagnetic second pole piece layer and a nonmagnetic write gap layer wherein the 
1 2 second pole piece layer is separated from the first pole piece layer by the write gap layer at the 
1 3| ABS and is connected to the first pole piece layer at a back gap; 

1 4 each of the first shield layer and the first and second pole piece layers having a magnetic 

1 5 easy axis that is directed parallel to the ABS; 

1 6 an insulation stack with a coil layer embedded therein located between the first and second 

1 7 pole piece layers wherein the insulation stack includes at least one baked photoresist insulation 

1 8 layer that has been formed in part by heating at a preselected annealing temperature in the presence 

19 of a magnetic field that is directed perpendicular to said ABS; 

20 the insulation stack having been formed subsequent to said sensor and at least the first pole 

21 piece layer having not been subjected to annealing in the presence of a magnetic field directed 

22 parallel to said ABS before said heating of the layer of the insulation stack; and 

23 at least one of the first and second shield layers and the first and second pole piece layers 

24 comprising NiFeCo-O-N or NiFeCo-N. 



1 2. (Withdrawn) A magnetic head assembly as described in claim 1 wherein the 

2 second shield layer and the first pole piece layer are a common layer. 

1 3. (Withdrawn) A magnetic head assembly as described in claim 1 wherein the 

2 second shield layer and the first pole piece layer are separate layers and are separated by a 

3 nonmagnetic insulative isolation layer. 
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1 4. (Withdrawn) A magnetic head assembly as described in claim 1 wherein the 

2 second shield layer comprises NiFeCo-N. 

1 5. (Withdrawn) A magnetic head assembly as described in claim 1 wherein the 

2 second pole piece layer comprises a laminated layer of NiFeCo-O-N films with interlayer films 

3 of A1 2 0 3 or Si0 2 . 

1 6. (Withdrawn) A magnetic head assembly as described in claim 5 including: 

2 a seed layer comprising NiFeCo-O-N; 

3 the second pole piece layer being directly on the seed layer; and 

4 the seed layer having higher O and N contents than the NiFeCo-O-N of the second pole 

5 piece layer. 

^\Jy ( J n - (Withdrawn) A magnetic head assembly as described in claim 6 including: 

2 l(f a bottom layer of Si0 2 ; and 

the seed la y er bein 8 located between the bottom layer and the second shield layer. 

1 8. (Withdrawn) A magnetic head assembly as described in claim 7 wherein the 

2 laminated layer includes four NiFeCo-O-N films that are each substantially 4500 A thick. 

1 9. (Withdrawn) A magnetic head assembly as described in claim 8 wherein the 

2 second shield layer comprises NiFeCo-N. 

1 10. (Withdrawn) A magnetic disk drive including a magnetic head assembly having 

2 an air bearing surface (ABS), the disk drive comprising: 

3 the magnetic head assembly including: 

4 a spin valve sensor, first and second nonmagnetic first and second read gap layers, 

5 a ferromagnetic first shield layer and a ferromagnetic first pole piece layer; 

6 the spin valve sensor being located between the first and second read gap layers 

7 and the first and second read gap layers being located between the first shield layer and the 

8 first pole piece layer; 

9 the spin valve sensor having a pinned layer which has a magnetic moment that is 
1 0 pinned by a pinning layer in a direction perpendicular to the ABS; 
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a ferromagnetic second pole piece layer and a write gap layer wherein the second 
pole piece layer is separated from the first pole piece layer by the write gap layer at the 
ABS and is connected to the first pole piece layer at a back gap; 

each of the first shield layer and the first and second pole piece layers having an 
easy axis that is directed parallel to the ABS; 

an insulation stack with a coil layer embedded therein located between the first and 
second pole piece layers wherein the insulation stack includes at least one baked 
photoresist insulation layer that has been formed in part by heating at a preselected 
annealing temperature in the presence of a magnetic field that is directed perpendicular to 
said ABS; and 

the insulation stack having been formed subsequent to said sensor and at least the 
first pole piece layer having not been subjected to annealing in the presence of a magnetic 
field directed parallel to the ABS before said heating of the layer of the insulation stack; 
and 

at least one of the first and second shield layers and the first and second pole piece 
layers comprising NiFeCo-O-N or NiFeCo-N; 
a housing; 

a magnetic disk rotatably supported in the housing; 

a support mounted in the housing for supporting the magnetic head with its ABS site facing 
the magnetic disk so that the magnetic head is in a transducing relationship with the magnetic disk; 
spindle motor for rotating the magnetic disk; 

an actuator means connected to the support for moving the magnetic head to multiple 
positions with respect to said magnetic disk; and 

a processor connected to the magnetic head, to the spindle motor and to the actuator for 
exchanging signals with the magnetic head, for controlling movement of the magnetic disk and 
for controlling the position of the magnetic head. 

11. (Withdrawn) A magnetic disk drive as described in claim 1 0 wherein the second 
shield layer and the first pole piece layer are a common layer. 

12. (Withdrawn) A magnetic disk drive as described in claim 10 wherein the second 
shield layer and the first pole piece layer are separate layers and are separated by a nonmagnetic 
insulative isolation layer. 
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1 13. (Withdrawn) A magnetic disk drive as described in claim 1 0 wherein the second 

2 shield layer comprises NiFeCo-N. 

1 14. (Withdrawn) A magnetic disk drive as described in claim 10 wherein the second 

2 pole piece layer comprises a laminated layer of NiFeCo-O-N films with interlayer films of A1 2 0 3 

3 or Si0 2 . 



15. (Withdrawn) A magnetic disk drive as described in claim 14 including: 
a seed layer comprising NiFeCo-O-N; 

the second pole piece layer being directly on the seed layer; and 
the seed layer having higher 0 2 and N 2 contents than the NiFeCo-O-N of the second pole 
piece layer. 

16. (Withdrawn) A magnetic disk drive as described in claim 15 including: 
a bottom layer of Si0 2 ; and 

the seed layer being located between the bottom layer and the second shield layer. 

17. . A magnetic disk drive as described in claim 16 wherein the laminated layer includes 
four NiFeCo-O-N films that are each substantially 4500 A thick. 



1 18. (Withdrawn) A magnetic disk drive as described in claim 17 wherein the second 

2 shield layer comprises NiFeCo-N. 

1 19. (Currently Amended) A method of making a magnetic layer with in-plane 

2 anisotropy and high H K after hard axis annealing in the presence of a field perpendicular to(tfie> 

3 plane comprising the steps of: 

4 providing a DC magnetron which has a chamber, a target and a substrate; 

5 the target being NiFeCo; 

6 providing a first process gas in the chamber which is composed of an inert gas and a 

7 nitrogen containing gas; and 

8 sputtering the target to form said magnetic layer composed of NiFeCo-O-N or NiFeCo-N 

9 on the substrate s and 

10 hard axis annealing the magnetic layer in the presence of a magnetic field perpendicular 

1 1 to a major plane of the magnetic layer until the magnetic layer has an H K from 2.6 Oe to 6.0 Oe 

1 2 and in&lane anisotropy. 
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20. (Original) A method as described in claim 1 9 wherein no bias is applied to the 
substrate. 



21. (Original) A method as described in claim 19 wherein the first process gas 
includes 1.6% to 3.2% N 2 0 and the magnetic layer includes multiple sputtered NiFeCo-O-N or 
NiFeCo-N films. 

22. (Original) A method as described in claim 19 wherein the first process gas 
includes 1 .6% to 3.2% N 2 0 and the magnetic layer is a single film 2,500 A to 6,000 A thick. 

23. (Original) A method as described in claim 19 wherein the first process gas 
includes 1 .0% to 2.0% N 2 and the magnetic layer is a single film 4,500 A to 18 000 A thick 

( L 

24. (Original) A method as described in claim 19 wherein the target is (Ni^ 
xFe^oJ^COy where -0.05 < x < 0.05 and 0.00 s y <s 0. 1 5 (>@fraction). 

25. (Original) A method as described in claim 19 wherein the first process gas is 
said inert gas and N 2 and the target is sputtered to form the magnetic layer of at least a single film 
of NiFeCo-N about 1.8 urn thick. 



26. (Original) A method as described in claim 25 wherein the first 
includes 1.0% to 2.0% N,. 



process gas 



27. (Currently Amended) A method as described in claim 26 wherein during 
sputtering the first target, a pressure between 1 x 10" 3 to 3 x 10" 3 mbar is maintained within said 
chamber and the magnetic layer comprises one or more films of NiFeCo-N from 4 500 A to 
18,000 A thick. 



28. (Original) A method as described in claim 19 including, 
the first process gas being said inert gas and N 2 0; 
sputter depositing multiple interlayer films of A1 2 0 3 or Si0 2 ; and 
sputtering the target multiple times to deposit multiple NiFeCo-O-N magnetic films; 
and alternating the depositions to form the magnetic layer assignation of magnetic and 
interlayer films. 
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1 29 (Currently Amended) A method as des cribe d i n claim 28 in c luding . A method 

2 e£ma!dagA ^^ 



3 
4 



9 
10 
11 



presence of a field p er pendi c ular to the p lane re prising the step s n f- 

providing a DC magnetron which has a r.hamtw a target and „ M ,w.t»- 

5 the target being NiFeCo , 

6 providing a first p r ocess gas in the chamber wtu duajfflna^^ 

7 sputtering the target to form said magnetic laver r™ p osed n fNiF ft rn.Q . N or Ni F ePn.*r 

8 on the substrate; 

sputter depositinp multiple interWr films n f ai n nr SjjV 
sputtering the target multiple times to dep osit mnlt; p i e NiFeCn-O-K maftn ^ * }mr 
alternating the depositions to form the magnetic. lay er ,« , lamination nf m^;. ^ 
12 interlaver films; 

hard axis annealing the magnetic layer at about 232° C in the presence of magnetic field 
perpendicular to a major plane of the magnetic layer for about 400 minutes; and 
15 i after said hard axis annealing, the magnetic layer having an H K from 2.6 Oe to 6 0 Oe and 

5 — 

30. (Original) A method as described in claim 28 wherein the first process gas 
includes 1.6% to 3.2% N 2 0 and each of the NiFeCo-O-N films is about 4,500 A thick. 

1 31. (Original) A method as described in claim 28 wherein no bias is applied to the 

2 substrate. 



13 
14 
15 



1 32. (Currently Amended) A method as des cribe d in claim 28 ^h u un A method of 

2 Bmkmg - a mag " etic laver ™ th in -P '™ p nni wtropy and nip n Hv ^ hard axis annpaHn „ ■„ ^ 

3 presence of a field pe rp e ndi c ular to the p lane reprising the steps nf 

4 providing a DC ma g ne tron w hich h as a chamher a t arget and a substrate- 

5 the target heing NiFeCo; 

6 VZXi&l^^ of an inert g as anH tvlty 

7 sputtering the target to form said magnetic laver m m pose d of NiFefyp-N or NiFeCn-M 

8 on the substrate; 

before sputtering the target, sputter depositing a seed layer of NiFeCo-O-N with a second 
process gas that has a higher N 2 0 content than the first process gas- 



9 

10 
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sputter depositing multiple interlaver films nf ALf^ .^gg^ 

s puttering the targ et multipl e times to deposit m ultiple N,T.rn-n. N magnetir filmg . gnH 
alternating the depositions to form the magnetic la ver as a l^in^n of magnfttir anH 
interlaver films 

33. (Original) A method as described in claim 32 wherein the seed layer is 25 A 
to 200 A thick. 

34. (Original) A method as described in claim 32 including: 

before sputter depositing the seed layer, sputter depositing a bottom layer of Si0 2 so that 
the seed layer is located between the bottom layer and the magnetic layer. 

35. (Original) A method as described in claim 32 wherein the N 2 0 content in the 
second process gas is from 2.4% to 4.0%. 

36. (Original) A method as described in claim 35 wherein no bias is applied to the 
substrate. 



3 7. (Original) A method as described in claim 36 including: 

before sputter depositing the seed layer, sputter depositing a bottom layer of Si0 2 so that 
the seed layer is located between the bottom layer and the magnetic layer. 

38. (Original) A method as described in claim 37 wherein the seed layer is 25 A 
to 200 A thick. 



39. (Original) A method as described in claim 38 wherein the bottom layer is about 
25 A thick. 



40. (Original) A method as described in claim 39 wherein four NiFeCo-O-N 
magnetic films are deposited with each magnetic film being about 4500 A thick and each 
interlayer film being about 25 A thick. 
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